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TNE RENOTEREPLACEMENTOF A TARGETCELL AT LAMPF

D. L. Crisham ●nd J. E. Lambert
Loo Alamon National Laboratory

Group HP-7, MS H840
LOB Alamom, Naw Uexico 87545
(505)667-6962 or FTS 843-6962

AssmAcT HISTORYOF TNE TARGET CHLLS

The Clinton P. Andereon Meeon Phyeice Facility
(LAIWF) ie a linear proton accelarntm operating
at 800 MoV ●nd 1.0 M. It has been operating at
eubetantial pwer levele ●ince February of i976.
Th~e paper will outllne tha problama encountered
with the original tar~et-cell compouente, some
of the repaire required eince, and specifically
decaile the etope involved in the complete
replncmmant of tha vital tarset-cell component.
[t ●hould be noted that the tqrget cell hae been
oparatlonal ~ilice Auguet 1983 without the water-
●nd vacuum-leak problame of the prevluue compo-
nent.

The originel target-cell component wera
dee18n@d, fabricated, and inetalled in 1974 and
1975. Figure 1 defined the neceeeary elementn
●nd their ~patial relationehipe in the new tar-
get box configuration. Since the target chamber
it the mont critical of the component, primari-
ly due to the high nuclear heating rateu, itn .
deuign, fabrication, and installation will be
meet thoroughly coverod.

In recant yaars, water and vacuum leakti be-
gan developing at a rate that preeentad eerlt,ue
eparating problamm. Much of tha inetrueentntion
becama inoperable, whila cooling water flow had
to be raducad to minimiza laakage. In order to
continue runnin~, it wme rucaeaary to lnetmll n
thinngr targmt to companeata for raducad cool-
ing. Although repaire were ❑ade on a contlnuin~
baeja, ralinbility of tha A-2 target cell wae
comproml~ad to tha point where total raplacamcnt
of tha tar8nt chamber became tha onl,:t vinble
●olutlon.

REMOTENANDLING SYSTEM

Pravioue paparel ‘3 have datmilmd tha daaign
and rt~aratlonal capability of the IAII’F remote-
handllng wyita. (Honitor). Refarencan to it in
thle paper will be Aimltad to daacrlptione of
tha oporatlonn actually parfnrmed.

L:fQ A TRIRCT~ I

Fire. 1, Horlaontal crbse nmctlon of A-2 call.



The original target chamber was rectangu-
lar in shape with brazed copper cooling coils
on the outside .suifaces. Most of the water-
leak problems were due to cracking of the cop-
per tubes at or near the braze joints. Vacuum
leaks at joints connecting to downstream and
aecnndary-line collimators were a common occur-
rence from high-temperature thermal cycling.
Figure 2 is a photograph of the original target
chamber taken after installation in 1975.

Figure 3 shows additional detail of the

?i8, 2. original A-2 target chamber.

copper cooling tubes and the JownsLream colli-
mator, which was raplaced in 1979.

PLANNING AND DESIGN Considerations

The first problem to be addrsaaed, in
planning the remote installation of a new tar-
get chamber, waa a method of constructing the
new chamber to match exactly the five existing
vacuum porte in the cell (ace Fig. 1). T?Iis
was accomplished by designing a ti::tl,re (to
simulate the target chamber) with flanges tl.at
could be remotely adjusted to m’:ch existing
flangea whsn remotely poaltioned in the target
cell with Monitor. Figure 4 i.e a photograph of
the alignment fixture.

Figure 5 ia a aectioncd Ieometric sketch
of the new A-2 target chamber. The cylindrical
design ia superior to the original rectangular
design from the standpoint of thermal gradients
and aaaociated thermal streaaea. The cooling
of the copper collimator is by helical water
paasagea machined in the copper. The main
shell is cooled by water passagi:s in the annu-
lar apace between the inner and outer jackets.
Vacuum jotn~a in high heating areaa (near the
tnrget) were eliminated by moving them to the
outer end of the collimators that #ere made an
integral part of the chamber.

ACTIJALTARGET CELL REPLACEMENT

During the period of January through
August of 1983, the A-2 target cell was totally
rebuilt using Monitor. Major improvement~ in-
cluded the newly dusigned tarkmt chamber, a new
P3 doublet, a new S’!C doublet, and @ Ilew down-
stream triplet (see Fig. 1).

FIM* 3. I)a:alln uf original target c!hnrnbar.
P’i&$4, Ali:ntnent fixture,
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Fig. 5. Isometric of A-2 target chamber.

After the removal of all original compo-
nents from the cell and installation of the new
magneta, the alignment fixture watr positioned
to match the shield drive flange. Using the
shield drive flange aa datum, the upstream main
beam line, P3 doublet, and SMC doublet flanges
on the fixture were adjusted to match their
respective mating flanges. Prior to removal of
the alignment fixture from the cell, all ad-
juating screws were remotely tack-welded to
preeerve the alignment.

Figure 6 la an Llluotration showing the
alignmenL fixture mated to the respective
flangea in the targst cell just before removal.

After the alignment fixture was removod
from the cell, it waa ueed to cn~z.ruct an
aseembly jig for uae in constructing the new
target chamber. At thin point it sttculd be
noted that alignment of the down~tream main
beam-line port depende on alignment of the P:]
port (nee Fig. 1 for clarity).

When the atraembly jig wae completed, the
alignment fixture wae removed and again posi-
tioned in the target cell an a final check.

Aeeembly operatlono nterted by positioning
the main ehrll.t upntream collimator, und ,P3/DS
collimator in the fixture. Then the P3 amd
upntream flangea were mated to their roepective
jig flangen. The transition cylindgr was then
trimmed to fit tha annemblv and welded in
plnc~. The alignment betw~en the upnttuam and
dowoutream collimator boreu wae verified with ●

trallolt. Tack welding of the collimator eubae-

k’ig, 6. Schemetic of alignment Et.xture in t:lr-

get cull

oembllen wne parformed in @kip faeh~on tu mini-
mize dietortlon.

The penetration In the end cover (for LhtI
SMC co~limntor) wne lo:nted by drlllln~ N pilot
holo through n npeclal drill bushing in thu SMC
flangu in the jig. T)e cove! plmte wan tllel!
taken to the mmchlne nhop to bore tho collilwr-

tor p~netratlon. Next, thn cmnponon~rn wer~
a~nln positioned in tho Jig and tack-weldocl in
place. The nntire monembly wau than removpd



am
to

we
pl(
ta

positioned in the target cell with Monitor
verify alignment with the SMC channel.

Upon removal from the target cell, final
ding a[]d leak-check operations were com-
ted. Figure 7 ia a photograph of the fiaal
ge[-chamber a.asembly before Installation.

Figure 8 ahowa the target with all com-
ponents removed. Figur,: ‘? ahou6 Lhe tnrget-
chamber location with the w~ter-cooleri base
support plate.9 in position. Figures 1(I and 11
show the target chamber installed in the hot
cell with some of the vacuum joints completed.

Fig. 9. Cell juet before ta.get-chamber in-
atall~tion.

Fig. 7. Target chnmber just before installa-
Liona

Fig, 10, TargeL c+nmber after inotalla[ion.

Ftg(.re 12 shows the cofnpletvd cell juBt before
clofling tile Hhielrl doors.

~ONCLllSIONS

Fig. H. Tnrgol call wl.th all cwmponnntn romovod,

Tho completl~n of the A-2 target Cell
raplucamenl and Lho #ubrnoquant succos~ful oper-
●tion Llluntratan the advanced atnta of ramoL~
handling taclinology in tile Monitor my~tem.
ThL# L.Jcl\IIoIo~y, wpor~tlollul e~l)ertlne, nnd thv
cihlllcy tu plan nnd execute lar,qe-ncnl~ rom[)te
opmratlnnu call nnd HhoIIld bu tral)$forrud t)
otl)ar inntmllntlon~, anl)ec (ally wl]vru L~r~u {II)-
atructurwd oparutlltg nraMo nra involved. Tl)lu
ta[lhnolouy ind opormt 10I)oI axl)orlenc,’ .=IIR[)
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